lations -the 'tennis-racquet' appearance (Sonesson 1950) . Nevertheless, sometimes the structural details of the area are hazy and accompanied by course trabeculation (Killey & Kay 1964) .
Fibroma (central, odontogenic and non-odontogenic; ameloblastic): The endosteal fibroma has sometimes the basic radiographic credentials of a cyst, i.e. uniform radiolucency and a smooth, well-defined border. But apart from the great rarity of these conditions, this type of lesion may have a heavy lobulated outline and, in the case of the ameloblastic fibroma, be related to the crown of an unerupted and incompletely developed tooth. If clinically detectable, any of these lesions will be firm on palpation.
Malignant metastases: The rough, irregular rarefactive appearance of bone destruction from the direct extension of a primary carcinoma has been mentioned. A solitary metastasis will also show as an ill-defined area, but it tends to originate centrally rather than at the alveolar margin and is more often posterior (third molar region) in the mandible. Sometimes there are multifocal deposits. The primary sites for blood-borne metastases must be surveyed; although the bronchus, breast, thyroid and kidney are generally associated with osteolytic secondaries, the prostate may rarely be responsible. Lymphatic spread to the jaws occurs from a carcinoma of the lower lip to the mandible, and from the nasal cavity or sinuses to the maxilla. The clinical state may exhibit overt signs of serious disease.
Miscellaneous Diseases
Myelomatosis: The lesions of disseminated multiple myelomatosis are demonstrable radiographically as rounded, punched-out, osteoporotic foci distributed throughout the skeleton, particularly the skull, sternum, spine, ribs and clavicles as well as the maxilla and mandible. The clinical picture (recurrent back pain, progressive anemia, weight loss, mental anesthesia, tooth mobility) together with the radiographic changes and biochemical evidence (serum protein electrophoresis, Bence Jones proteose in the urine, sternal marrow puncture, &c.) contribute to a positive diagnosis.
Eosinophilic granuloma: This 'benign' form of histiocytosis 'X' can affect the jawsparticularly the posterior region and angle of the mandibleand simulate a simple dental cyst radiographically (Moore & Valentine 1962 , Meranus et al. 1968 ).
The true nature of the lesion may only be discovered at operation and biopsy. Suspicious manifestations include loosening or spontaneous exfoliation of teeth and failure of sockets to heal. After the teeth are fully formed in the jaws the epithelial element from the tooth germs rather strangely does not completely disappear, but partial involution takes place which results in a fine reticulum of epithelial cells being left within the bone. These epithelial cells (which include the rests of Malassez) are vital but quite dormant and never ordinarily undergo mitosis.. Ten Cate demonstrated (1965) that the energy requiremnet of these cells is extremely low, and a series of very elegant three-dimensional demonstrations by Simpson (1964) showed that these rests gradually tended to fade out through an individual's lifetime.
Any of these dormant epithelial cells may become active, and proliferation can take place under certain circumstances. We do not know all the reasons, but their reactivation is most commonly associated with dead teeth, from which an infective stimulus may be adduced. With follicular and primordial cysts, there seems to be a truly spontaneous proliferation of buried epithelial rests. The in vitro researches of Grupe, Ten Cate & Zander (1967) show that these perio-556~Proc. roy. Soc. Med. Volume 64 May 1971 dontal epithelial cells can start to proleamte in culture under certain conditions ofalterd 0,/CO2 tensions. Whatever the cause of their new active proliferation, when in a cystic condition they are entirely out of context and can be called occult epithelium. If they are not actually foreign to the body, they are indeed foreign to the part. It is not nornal in adulthood to have little bits of actively growing skin in our bones. When diagnosed, the surgeon treats this epithelium as foreign by extirpation or exteriorization. In the latter case the surgeon makes the epithelium continuous with the integument so that its situation is no longer so foreign to the part.
In this paper some evidence will be studied which may suggest that the body itself sees this epithelial situation as abnormal, and would wish the ectopic epithelium of the cyst out of the way, out of a mesodermic context where it can do no good and may do some harm.
The commonest mechanism which the body evokes for dealing with an intrusion of its integrity is the immune system. If a bacterium, or a piece of foreign skin, or a heart, is grafted on to or into the body, the immunological mechanism is brought into, play and the intruder is attacked either by cytotoxic lymphocytes or by humoral antibody together with complement, that antibody being one of the specifically conformed globulins in the blood serum. Skin rejection and organ rejection possibly require the action of lymphocytes as well as antibody, and in these cases it is possible that the antibody is carried on the surface of the lymphocytes and is not necessarily circulating free in the serum. What is important is that the body must recognize the invader as foreign. In other words the imunological system must have a mechanism which is capable of recognizing things simply as 'self' or 'not self'.
A cancer results from the multiplication of cells within the body which are foreign in the sense that they are not adequately subject to the controls that ensure the morphological integrity of the body. In the past few years it has been recognized that many tumour cells are antigenically diffemnt and distinguishable from related nonnal cells of the animal in which the tumour has arisen, but their antigenic histo-incompatibility is always very slight. Character, quantity and situation seem to matter in invoking an anti-tumour reaction (Fairley 1969).
Odontogenic Cysts
Odontogenic cysts are not regarded as neoplasms. The ameloblastona, however, is often a cystic neoplasm, and we are now having second thoughts about the nature of keratinizing cyst epithelium. Keratinizing cysts sometimes react poorly to simple surgical enucleation, and no epial cells must be left lest they go on growing to cause a recurrence. Thii type of k nizing cyst epithelium seems to have a potential for growig freely on its own account in the absence of any detectable stimulus, but probay only when it is in a cystic situation, so it is not quite lke a conventionally accepted neoplasm, as in that it would hardly be possible to cure such cysts by marsupialization. However, this method of treatment by exteriorization will not cure al keratocysts.
Immwiological Studies For many years pathologists have remarked the frequent occurrence of areas of infammation in the walls of uninfected odontogenic cysts of all types. It became apparent that the occurrence of these cellular agegates showed -some correspondence with the presence of raised y-globulin levels in non-keratinizing cyst fluids&(Toller 1967). The y-globulins are the group of protein which include the antibody substans. Electrophoretic analysis of many such cyst fluids (TolUer 1970) revealed that more than half display levels of yglobulin much higher than in the patiet's own serum. This in itself was a somewhat surprising finding, because cyst walls are rather impervious to the large protein molecules and the raised yglobulin level is therefore most unlikey to arise by simple diffusion from blood plasma. If it had arrived by repeated hemorrhage into the cyst cavity, then the other large-molecue serum proteins such as a-globulin would also have been found at raised levels in cyst fluids, and in fact these substances were either not prent or were in far less quantity than in blood. It thus seemed possible that y-globulin was either screted selectively into the cyst (as is alrady known to take place in the saliva or into the colostrum) or produced locally in the wall ofthe cyst.
The walls of such y-globulinrich cysts were therefore examined closely, and the staining of histological sections with pyro-methyl green revealed that the so-calledin y nodules had a cellular population suggesting lymphoid tissue as found in the nasal passages rather than a reactive structure suggestive of chronic or acute inflammation. The cellular aggregates wer predominantly lymphocytic with a large and impressive plasma cell population. The plasma cells took up the pyronin stain because thoir cytoplasm contains much RNA, the substance on which protein is elaborated in a protein-secreting cell.
Other cyst walls were then prepared by special immunological methods (Toller & Holborow 1969) to reveal whether these plasma cells were likely to be producing the y-globulins. The tech-nique of fluorescent antibody staining combined with ultraviolet microscopy showed quite specifically that many of the plasma cells in cyst walls were producing one of three basic human immunoglobulins, IgA, IgG or IgM. Different specific fluorescent anti-sera were used to reveal each type. By using combined sera conjugated to different coloured fluorochromes, with selective light filters in the microscope, it was possible to reveal in a single section which cells were carrying This is in the same order as the plasma cell occurrences, but the ratios are different. More important is the fact that the ratios of cyst fluid immunoglobulins are entirely different from those naturally occurring in blood serum.
Further studies carried out by Dr R A Thompson at Birmingham using a specific anti-human IgA secretory piece serum have shown that only a very small part of the cyst fluid IgA carries the 'secretory piece' similar to that found on the IgA Although the proportions varied widely from case to case there was an undoubted predominance of IgA-staining cells, but IgM-positive cells were found in all cases where there were positive cells.
The globulins of the cyst fluids were examined by immuno-electrophoresis and were found to contain the same three main types as were produced by the plasma cells. They were estimated quantitatively by the Mancini radial diffusion method (Mancini et al. 1964 ) and it was found that they occurred in varying amounts from cyst to cyst, but observations of twenty cyst fluids showed that the mean cyst/serum ratios can be expressed thus: IgA 3 1/1, IgG 2 2/1, IgM 1 8/1. from parotid gland secretion. In seven cyst fluids the mean level of 'secretory piece IgA' was 14-6 mg/100 ml, whereas the mean level of serum-type IgA in these fluids was 496 mg/100 ml. The mean level of secretory (exocrine) IgA in normal sera is of the order of 0 5 mg/100 ml while the mean IgA level is of the order of 230 mg/100 ml (Thompson 1970) . Further experiments by Holborow (1970, personal communication) using this same antisecretory piece anti-serum for immunofluorescent staining of dental cyst walls have revealed that the local plasma cells do not appear to produce any IgA carrying this extra antigenic determinant, neither did this cyst epithelium stain positively for it.
Some of the fluorescent stained sections showed cells with the morphological appearance of plasma cells to be either within the layers of epithelium or actually in the cyst cavity, and there seemed tQ be little doubt that immunoglobulinproducing cells in the cyst walls were actively mobile and even capable of penetrating several layers of intact epithelial cells. These observations suggested that the majority of immunoglobulins were locally produced in these clinically uninfected cyst walls of various types, and entered the cyst cavities by an active cellular transport mechanism. However, the finding of small amounts of 'secretory' IgA in the cyst fluids suggested that a small proportion of cyst fluid immunoglobulin arrived by sinple diffusion through the epithelial cyst wall, from which it may acquire the extra seaetory piece but the transport mechanism proposed by Tourvillp et al. (1969) has not yet been demonstrated in these cyst walls.
Discussion
MacFarlane Burnet (1969) pointed out that where aggregates of lymphoid and plasma cells are to be found it is a fair assumption that an immunological mechanism of some sort is going on. In cyst walls the whole phenomenon is reasonably likely to be evoked by antigenic stimulus, and in the absence of demonstrable infection there seem to be two reasonaile possibilities, either that the occult epithelium is antigenic and the body is trying to get rid of it, or that its breakdown products are attigenic.
There might even be two processes going on at once in which the lymphocytic part of the reaction could be cytotoxically directed against the epithelial cells, while the humoral element may occur in response to their breakdown products. The physical properties of these lesions seem to encourage the accumulation of locally produced y-globulins, and the presence of very large quantities of immunoglobulin may indeed adsorb on the epithelial cells without killing them as suggested by Alexander (1967) , and this might prevent their interaction with lymphocytes which might themselves be cytotoxic.
It has also been shown that the most effective immune responses against tumours are cellmediated (and of course this is true of the response against all homograft transplants), and that some humoral antibodies tend to enhance rather than to suppress tumour formation (Allison 1970 , Hellstrom et al. 1969 .
Initial tests carried out by Dr Martin Lewis and the author have demonstrated by fluorescent cytoplasmic staining of in vitro cultures of cyst wall epithelium (the techniques derived from malignant melanoma studies (Lewis et al. 1969) ), that cyst fluid immunoglobulins sometimes contain a specific anti-cytoplasmic factor in large concentration, and that the serum of the same patient contains that factor but in small concen-tration. It has not been possible to demonstrate epithelial cell membrane staining with these antibodies. Preliminary in vitro studies in the presence of complement suggest that cyst fluids are not cytotoxic. The hypothesis that the presence of cyst epithelium might evoke an immune response is not so far-fetched as it may seem. As practitioners we are all familiar with the spontaneous disappearance of large and possibly cystic apical granulomas after the extraction of a dead tooth. After successful endodontic treatment alone, many such areas show radiographic regression and disappearance,, which is much to our patients' advantage and comfort. What happens to the known content of epithelium in these areas, and why are mature cysts not more common?
How many undiagnosed cysts spontaneously disappear, and how many mature cysts are seen to become stationary in size, and why do we get cysts with epithelial discontinuities and even some withoutepithelium at all? Professor Oehlers of Singapore read a remarkable paper to the British Association of Oral Surgeons (Oehlers 1970) in which he followed the fate of many apical cysts without surgical treatment, together with a similar control group which had been operated 'upon by him and examined histologically. About a third of the small unoperated cysts disappeared spontaneouly, and few of the others continued as clinically sigificant lesions. These findings are wholly supported by the histological and radiographic studies of periapical lesions by Lalonde (1970) . It may be possible that their epithelial elernents were being destroyed immunologically.
The old term 'cystic diathesis' or a tendency for an individual to form more than one cyst is well known. It is possible that these patients may have an ineffective immunological surveillance and suppression mechanism, as advanced by Burnet. We also find patients with multiple keratocysts together with multiple basal cell carcinomas.
Spontaneous disappearance of keratocysts has been reported.
It may be important to note that in 1935 Wassmund demonstrated histologically that cyst epithelium disappears after deliberate burial beneath the oral mucosa.
One further point merits consideration. We know that the admission of lymphatic access to the lumen of a cyst will render impossible the maintenance of a local osmotic imbalance, but it would also allow removal of really excessive amounts of y-globulin and at the same time allow access of complement, the presence of which is necessary for successful humoral antibody action. It would also allow the freer action of a cellmediated process, possibly lymphocytic, whereby the epithelial cells could be destroyed. Thus the 'principle of lymphatic access' in cysts (Toller 1967 ) now seems to have acquired a cellular dimension as well as a purely physical aspect.
If this is so, then partial removal of a simple non-keratinizing cystic lesion whereby some of the epithelium is either deliberately or inadvertently left in the connective tissues might well result in total dissolution of the remainder of the condition, but I have not had the courage to put this to clinical test, nor has the occasion presented when it might appear of value to the patient.
If root fillings are efficient, and apical infection is eliminated, not only do granulomas disappear but their contained epithelium seems to be eliminated very efficiently by the body in most cases. Perhaps we shall one day be able to use the body's natural mechanism, enhancing it to our own advantage or encouraging it to mop up epithelial cells which we have left behind. I believe that the dentist should never be the central figure in the management of patients afflicted with facial pain, but that his essential role is to eliminate any possible dental, oral or temporomandibular joint cause for this unpleasant symptom. When this task is undertaken, a careful and detailed history must be taken, for this is often the most valuable form of investigation in such patients. This should be followed by a thorough clinical examination in which a careful search for caries is combined with systematic examination of the joints and jaw movements, the labial and buccal sulci, the cheeks, the tongue, the floor of the mouth, the palate and the fauces. The condition of the submental, submaxillary and cervical lymph nodes should be determined by palpation. Gaps in the dental arcade should be noted and the presence of retained roots and unerupted teeth detected. The mucoperiosteum in edentulous areas must be dried prior to inspection if the presence of a sinus is not to be missed. Experience has taught me the value of carefully examining the periodontium with a probe, testing the pulpal response of each individual standing tooth, radiography and the use of discrete diagnostic lignocaine injections.
If the pain persists after these investigations have been performed the patient should be referred to a physician with -a report detailing the case history, examination findings, any treatment given or drugs administered, and the dentist's opinion concerning the pain. Whilst investigating such a patient the dental surgeon should be on the look-out for the typical histories of such conditions as tic douloureux, periodic migrainous neuralgia, giant-celled arteritis or atypical facial pain with personality change (Hurwitz 1968) . Such conditions should be regarded as medical emergencies, for if treated promptly the patient may be relieved from prolonged pain and protected from unnecessary treatment. The blindness which may complicate giant-celled arteritis, and the suicide which may terminate depressive illness, provide cogent arguments against delay and
